One of the important findings of human cytogenetics has been the role of the Y chromosome in testicular differentiation of the bipotential embryonic gonad, but a puzzle has been posed by reports of individuals with a testis but with no apparent Y chromosome. This paper describes a patient with mixed gonadal dysgenesis (testis and streak), interpreted as having a Y/D translocation in some cells, the rest being XO.
Case Report R. L. (M. G. H. No. I36-36-6i) was born at
term in a breech delivery to a 32-year-old mother (gravida i para o), and a 32-year-old father. Ambiguous genitalia were noted at birth with an enlarged nonpatent phallus, a bifid scrotum, and no palpable testes, and the patient was reared as a male until the age of 4. At that time laparotomy disclosed what was thought to be a normal-appearing ovary and a para-ovarian cyst on the left side and a series of rudimentary cystic structures on the right. No uterus was clearly distinguished, but running transversely and closely applied to the bladder was a white, string-like, apparently solid structure connecting the two rudimentary broad ligaments and their abnormal adnexa. The left para-ovarian cyst and the cystic structures on the right side were removed, and bilateral herniorrhaphies were performed. Microscopical examination of the cystic structures suggested a persistent mesonephros. There was no tissue suggestive of seminiferous tubules or Leydig cells. At the age of 9 the hypertrophied clitoris was amputated. It showed no penile urethra.
At the age of 91 the patient was admitted to the Walter E. Femald State School with an IQ of 5I. She first showed evidence of virilism at I3, with a boyish body contour, facial and extensive leg hair, a male escutcheon, and deepening of the voice. Neither breast development nor periods appeared. At i8 chronic pyelonephritis was found, and at 23, an abdominal mass was found and she was referred to the Massachusetts General Hospital. The height was I46 cm., weight 38 kg., head circumference 54 cm., arm span 149 cm., pubis to crown 7I cm., and pubis to sole 75 cm. There was generalized hirsutism and moderate acne. The face was asymmetrical, the left side being higher than the right. Epicanthal remnants were present bilaterally, the hairline was low, and she had chronic otitis media. There was no webbing. The thyroid was not enlarged. Nipples were widely spaced, and no breast tissue was palpable. The chest was asymmetrical with a marked lumbar kyphoscoliosis. The heart was normal. A mass IO X IO cm. was intermittently palpable below the umbilicus, with a 2 x 4 cm. lobular extension into the right lower quadrant. Empty labioscrotal folds were fused except for a 0o5 cm. midline aperture through which urine passed. On rectal examination, no cervix or uterus was clearly felt, though a midline mass was intermittently palpable. The carrying angle was increased; the large hands showed no clinodactyly or simian creases. Dermatoglyphic analysis showed a high ridge count (over 207), ulnar hypothenar loops, and high atd angles. She was a shy co-operative person who spoke rarely and with a low hoarse voice. She understood and followed commands, and was capable of total self care. There were no focal neurological signs.
Urinalysis was negative save for IS WBC/high power field. Intravenous pyelogram showed a double collecting system bilaterally, with marked blunting and calyectasis of the left kidney, and hydronephrosis and hydroureter on the left side. Protein-bound iodine was 5.7 jg./ IOO ml. Radioactive iodine uptake was I9%; following 5 units ofthyroid stimulating hormone (TSH), the uptake rose to 57%. Antibodies to thyroglobulin (tanned red cells) were present at a titre of I:80. Immunofluorescence of thyroid antibodies revealed a strong positive reaction to colloidal and cytoplasmic antigens.
Although the abdominal mass was not constantly palpable, laparotomy was carried -out because of the risk of neoplasm in dysgenetic gonads. The most striking abnormality was a distended uterus, measuring 8 x IO cm., containing clear yellow fluid. There were bilateral rudimentary Fallopian tubes. On the right, parallel to and bentath the tube, was a thin fibrous streak. In a similar position at the outer third of the left tube was a gonad measuring 2 X I 0 X I-5 cm. Histologically, the uterus showed a relatively welldeveloped myometrium and an endometrium, with transitional cell metaplasia and chronic inflammation. The right streak gonad showed dysgenetic ovarian stroma and nests of hilar cells but no follicles. The left gonad was a testis with an epididymis but no vas. There was hyalinization of the basement membrane of the tubules; the latter were lined by Sertoli cells and showed no spermatogenesis. Leydig cells, some of which contained crystalloids of Reinke, were abundant.
In retrospect, the abdominal mass occasionally felt before operation was apparently the uterus intermittently filled with urine. We assume that after leaving the bladder, urine was secreted so slowly through the minute opening in the labio-scrotal folds that pressure, built up in the urogenital sinus, was sufficient to force urine through the cervical os. This would at times produce a palpable mass; at other times this would be spontaneously decompressed by micturition.
Family Data. normally in response to APL. Before the operation, the urinary I7-ketosteroids were incompletely suppressed by dexamethasone and were increased by APL, whereas after gonadectomy the basal levels were lower, dexamethasone produced greater suppression, and APL had no effect.
Cytogenetically the chromosome mosaicism indicates that an error occurred in mitosis; we suggest that the interchange took place in a normal XY zygote, and since no true 46/XY cells were found, it could have happened at the first division of the zygote. The sex phenotype of the patient favours our interpretation of an interchange involving the Y chromosome. Ferguson-Smith and Handmaker (i963) have shown that the Y chromosome, though not satellited, undergoes a significant number of associations with other chromosomes in metaphase. Thus, also on this ground, the background for a translocation between the Y and other chromosomes exists.
The formal interpretation of a missing member of group D and an extra chromosome in group C is unlikely on several counts. Since the patient is chromatin negative, the extra C group member would be an autosome. The combination of Ctrisomy, D-monosomy, and absence of the Y would, even in mosaic form, almost certainly be lethal.
The karyotypes might also be interpreted as a G/D translocation involving a 2I or 22 but not the Y; this assumes that the zygote was a normal 46/XY cell and that an abnormal first mitotic division produced a D/G autosome translocation. There are three objections to this interpretation.
First, careful examination of all karyotyped cells and of many more under the microscope showed no short acrocentrics with the morphological features of the Y chromosome. Second, the cells without the translocation, the majority of the patient's cells, would be monosomic for a G-group chromosome. This has been reported in mosaic form in Lejeune's 'anti-mongol 
